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Abstract 
In this paper, we point out that there is a shortcoming of the degree distribution and the analyzing approach of the Apollonian
network in  [Andrade J S, Herrmann H J, Andrade R F S, et al.  Phys. Rev. Lett. 94, 018702 (2005).]. Because the Apollonian 
network is a deterministic network, its degree distribution can be directly calculated. We correct the degree distribution of the
Apollonian network.  We also give a numerical simulation of network evolution. The analytical result agrees with the simulation
well. The results show that there is the shortcoming of the results of Herrmann et al. 
© 2009 Published by Elsevier B.V. 
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In 2005, Andrade and Herrmann et al. presented a perfect network model: Apollonian network [1], which is a 
scale-free and displays small-world effect. Unfortunately, the degree distribution in Ref.[1]  is faulty. A shortcoming 
in Ref.[1] is that the analyzing approach is inappropriate . Our analysis is as follows. 
The structure of an Apollonian network has been given in Ref.[1]. The network grows in a geometric series with 
a common ratio 3. At time step t , there are 13 t  new nodes created. For convenience, nodes of the i th batch are 
assigned to numbers.    tk j0 )3,2,1(  j  and  tkij ( 13,,2,1  ij  ; ti ,,2,1  ) denote the degree of the 
j th node of the 0th batch and the i th batch respectively. For sufficiently large t , the initial three nodes are 
neglected. Then one gets 
  itij tk u 23 ),,2,1;3,,2,1( 1 tij i     .                                                    (1) 
For an arbitrary hi 0 , from Eq. (1), one can obtain 
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which means that the degree of the i th batch is larger than the degree of the h th batch. For sufficiently large t , the 
possible value of degree k  is )(tkij ,
13,,2,1  ij  , ti ,,2,1  , the number of nodes with degree )(tkk ij 
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is equal to 
13 i , and the total number of nodes in the network is equal to ¦  
t
l
l
1
13 . We define )(kp  to be the 
fraction of nodes in the network that have degree k . Therefore, ))(( tkkp ij  is the ratio between 
13 i  and 
¦  
t
l
l
1
13 . We obtain the degree distribution of the network as follows 
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Although the degree spectrum of the network is discrete, the above equation indicates that it can be regarded as a 
“scale-free” network with degree exponent 2ln3ln J . The analytical result agrees with the numerical 
simulation well (see Fig.1). The authors of in Ref.[1] acknowledge their mistake and the degree exponent is 
modified  by 2ln3ln J  (see Ref.[3]). However, their mistake is not an erratum, but it is not appropriate that 
they used the approach for analyzing the Apollonian network. 
For sufficiently large t , the value of degree k  is possible )(tkij (
13,,2,1  ij  , ti ,,2,1  ), from (2), we 
know that the cumulative degree distribution can be obtained as follows: 
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That shows the exponent of the cumulative degree distribution is also 2ln3ln J , that is, for the Apollonian 
network, the exponent of the degree distribution is equal to the exponent of the cumulative degree distribution. 
Therefore, in Ref. [1] there is the shortcoming of the analyzing approach and the degree distribution of the 
Apollonian network, resulting in the similar error in [2,4].  
Fig.1. Numerical simulations of network evolution: Degree 
distribution of the Apollonian network, with t=19 and 
193710247 nodes. The analytical result agrees with the 
simulation well. 
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